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(57) Abstract: A drug whereby a blood coagulation factor gene can be efficiently transferred into liver cells with little risk of side 
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surface antigen protein) in an eucaryotic cell. 
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mmm 

^mzmv* ^n^zik^mm^m^murnxmn^^v, 
m-%mzm~rz>o 

&&mfc* 0*hk*^t 2003^3^170 izBAmzntza*%fffitimm 

^2003-071788 £ bT«^te#S^5Bi- « t> ©Tl 0 , CKBtiilgl 

x> him h-^^tcioTjft^&Btoas-a-a^ffi (u 
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%tz\,*o &tc. i o o %m*mx&*nz> z\ tteHb^o 

m^4#M'I4^##'r?>^ t^fflilT^O. ££>K, in vivo T<7)itfe^^X^«, 
$ n & iz it 5 t v> 5 n H «s * S o 

icife^mviii (ix) @fosefl«it^n§. — £<2£?&ifo. 

s:iitn^ut«, fgvm (ix) m : ?nm<D&mp ; i$L J B-\z&z>m%mm-tfift 

«B*^^#fl : ^#2 002-52749 SI V IIIS^S: 3 - Ft &B3 
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*#56W#&«, B*^MWtt^«2 0 0 1 - 3 1 6 2 9 8*fc*V>T\ 

iwtt *«HA*&itt&. *>K9K+ fo&mm) *t&mm&-o 

£©B:*:&ii«FfflF&*2 001-31629 8 #fclB«OftWC in«, + £ 

d5ns^>/^ n^^i^f^iAS nfc * ^ ^ y k » jUl scans 
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«fc H W \z -Z <D jtfe^ £ 2! 3! $ « 3 £ £ # & o 

$ £%09 ©Bam** e> -jb bj e. ic $ n& t & 5 -5 o 

3§ s a f» m m& & m * u fc «t m§ k m m *c & * - 
s jfiL « x © as i x m =? <d % 3& * & ^ *r m n & z> . 

fig 0J3 £ Hit £ «6 © ft & © ft* SB 
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tt, BW^^fJ^ (Hepatitis B Virus ;HBV) ScMtfCHC* >M %^ffim 

0 nrru 15 0 n m©^^*^^ J^fifcS *l£ £ ii^IUiU, 

TV>S (J. Bio. Chem., Vol.267, No. 3, 1953-1961, 1992) . «k "5 fctfc^tt* 

hb vy y ^hbv^>;^rs4<^s&^©t, # w tvx\t^m^ 

I s , A#^©5fc£te#«ffi8e>TiftV>. £fc> HB V©flf ^^^©^feTiS V^^* 

<i#ftWfc«j»&3i«"r«a«#fcbT©«i* , bift^. 

#@T»«snb^n^v^m^F©^^ii^^ ! bs^T#^^T?sa^>A°^ 

U IIC&^T, A*^aLD^^;WX*^$^ViS*«ifla^T, *§S]fiLi»i& Steffi 
&fc©at-Y >tf h- o^> (Invitrogen) *tlc«fc 0 WSBSn* T&JRSnTViS. U 
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II-tfn^^teffAtlMClXt^aT, ^-(D!»«7&tSilT$>ofeo b*> 
ftfe^H>t'ha^> (Invitrogen) thlc <k D Hf§£ n, TUJKSnT^*. b 

So 

ntf. t'<Di5&fe©tl)J;<, W^SfflflS, ^;i/X, *««§teiJ3 3fe 

#58gn?«, woDi^^ff^tyfifi:. eat© anas x fern* » «^«iff«w 

ttXttffF«tilc*Abfc^jlii««H»viII, ilXH^ta-Htftlfi^rt 
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^tt. cneotf^t/tf. i&^\$mnnffifc&m v>t> in vivo 

in vitro TlBlfcXKmi»fcttJl»fcttK**A*"* £ SSfcKJ:, 

*ki, fammmmviu (ix> H^sn-F-rsate^ 

jfifflf4'©&VIII (IX) ©*Sl^^;VS«)ttS c i I: J: o Ti 

KT©*lSWfc*VaT, HB s Agtfi, B^BT^^^;VXgIfiI (Hepati 
tis B virus surface Antigen) S^t. HBsAgH HBV©W>/^I 
HKOfitSCHfc^'T.fc^fc* HBsAgttt, Si'V/^l, M*>A* 

^Stfc^iibfc, IS^«^W^Kf»D, M*>A 8 ^Jtte, S*>A#» 
©NSfcilUHK: 5 575 p r e - S 2 F 7^ttiu" bfc 01? & 3 * 

L*>A£ft«, M*>A°^»©N*MiJK:, 108XH1197S;® 

p r e - s i F#ttinLfcfc©-c&5. £©l^>a o ^k©&» 

HB s Ag L^>/1^S0P r e-S 1 JMJ&£Ift&fc!i£-t-3g&& ; £ 
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TV»* (Cell, Vol.46, 429-436, 1986 ; J. of Virol., Vol.73, 2052-2057, 1 
999) c 

*fr5fiB!#&Ki«fcoTaififSnfcXlK rj. Bio. Chem. , Vol.267. No. 3. 1953-1 
961, 1992J mm<D^m\zm^^X, L^W^M^XS FpGLDLIIP39-Rc 
TS«»bfc3&-e : fialftA»« (Saccharomyces Cerevisiae AH22R" $0 
igl&High-Pi Rtf8S5N-P400 *T?i£itb, L^W^i^^i^^ (B 2 
a, b) „ St^SS (»7 2^f B im) HfeSlfifMAWe, Yeast Pr 
otein Extraction Reagent (Pierce Chemical Co.fi) £fflV>T. whole cell ex 
tract H^S/^tit h 'J 9 A - # U 7 f >J JI'T S 

(SDS-PAGE) fc«kD#HtLT, « 5ft fit- «fc -o Ttttt* OH B s A g © Hfc&fr o 

HBs_A g^OlCTi^ii ^^^ig 

(1) 8 S 5 N - P 4 0 0 T?»«S n&Iftf A* (iiM2 
6 g) ^buffer mm (7. 5M K*. 0. 1M U >ith'J^ (pH7. 
2) , 1 5mM EDTA, 2mM PMSF, 0. 1% Tween80 ) lOOmlt 
MU ^*K-X**V>«-HK--*- (BEAD -BEATER) fcT»**«*b 
fco ±»«:3Sii>»lltfc«tDlH|JRbfc (02 c, d) . 

(2) ±»*0. 7 5f$0 3 3% (w/w) PEG 6 0 0 OtiSUrb, 
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3 O^WacftLfc. (7 0 0 0 r pm, 3 0#W) ftfrt^ ^ 

|/y hSmiRbfCo H^UyMS, Tween80 £-^£&^buffer ASHftSIS 

(3) ffiiUfc^S, 1 0-4 0 X043E**^fcC s C 1 fcllt, 2 8 
OOOrpm, 1 6«flW©jB3S'L^«*ffofc. 1 2I^fc 
£W\ fi^^^nybS (Western Blotting) tfSHBsAg 

t;^n-tM*) \zx d hb s a g &<st5mfr&n%.htco hbs 

A g £-^tfjIi:fr£:Tween80 £-^£&V>buf fer Ai»T*}S#T b fco 

(4) ( 3 ) TftenfeaffS (12ml)£5~50 %GD5j@B£fr#fcS'3 
ISicSJf 2 8 0 0 0 rpm, 1 6 ^^©S^^^SI&fTO fc. 

(3) iH»C, HB s A g &'&trli#&H£L, HB s A g £#ifiS#-£^5ii 
tTween80 \Zi5&*?* fttoDKO. 8 5 % ON a C 1 fc^tfbuf fer Ailtl^T 
bfc ( ( 2) ~ (4) :@2e) . 

(5) (4) tmWi<DWifc&UK>MV. S«rft©tt^f;H^77>f;P^- 
(Ultra Filter) Q 2 0 0 0 (7 hV\'>fy ^ItSSU) &/BV>T«»l/, 

B#*T4t;fcT?&JK«#bfc (H2f) . C s C 1 ¥»t.^Slt©^x^^> 
b (3) ©IS*^6, HBsAgti, ^fI5 2kDaT"SKItt^tt 

*JfcWte, »«I2. lit 2 6 

g «2 4mg(0»8HBsAgSfS#&. 

— 3^»«Mfc*5tt*ia#&<K»s6S D S - P AGE7?«Ufc, ft 
«tr «£ D & 5fe<D y-T — if * nT V> * £ £?isrr 3 & * > 

(5) Tien&HBsAgtfSSTtTnW^a^-M^fe^ S 
D S - P AGE£ff «3fe<fefc«fc0H5£*fTofc. 

HM#iJ3 

HBsAgtt^OhFVIIK h F I X j&fcT<P£tA (hFV IIK hFIXSS 
Mt^HSfSVIII (IX) if^3-Ht5lgf (hFVIIK hFIX) 
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#5893©3*3!f£ lT©h F VIII (hFIX) l^^^tbfcHB s Agt 

#§f|»jTte, HB s Agi&^ft^hFVIimfcTRtfhFIXjafe^itA 
tsfeft, ^E-n^n h U /*#<£>L. Naldini 1$±fr 5 ftfcpRRLsin. cPPT. C 
MV. FVIII. Wpre Zfct^pRRLsin. cPPT. Alb. FIX. Wpre (Human Gene Therapy, Vol.13, 
243-260, 2002) £S§*a^ t IT^I Lfc. 

£<Z)3£5!^ ^ — ha#l/-ya >fet J; 0 HB s AgtfrttiA 

tSCtCiot, hFVIII (hFIX) mfcTftn^ZntcHB s Agn^* 
f^SLfc. 5 0 0 ix 1 ©PBS (pH7. 2) llgi^EftfcHBs 

Ag&f't'CL^V/^fSf 10 0/igCMb, _L!E5g^^*-£ 2 0|ig 
^Abfeo xk^hD^l/->3>H Gene Pulser II electro 

porat ion system (Bio-RadttSO tc£ 0 , 5 0 V, 7 5 0 /i FT4mm0^i^ 

h: HFM^ilUfc^ - F^frX Ic3f~3~-S> hFVIII (hFIX) jtfc^&^ 

hb s Afzm?\z&2>ikmMm&vin (ix) a^o^^yi^ 

±ISHJSMlc: 0 f^ll/fch FVIII (hFIX) SfifmnHBsAg 
!&^C<fc3jfil$i$i@SilVIII (IX) H^0!i^^^:^^^l)tl^^ 0 5iiSUfco 
^MTte, Sli&ttfj^) tl/TH^^WT^&SAtfc?-^^^ (Balb/c 
nu/nu, ;**5>It&) <DM!lWg&&TK, fc h JFFiMEi3*MN u E £ 1 X 1 0 

-e©^, .hfBMv^yUC, ^ 2 0 ix g<Dh F VIII (hFIX) «£^3§^ 
^^-mt^HB S AgS&^fcJlMefcO&^l/, « + MUSIS VII 

1 (ix) @^<d»£x>im A-r Ay Ty-tr-r (elisa) omit ftKiiiijjebfco 

EL I SAit ^-tl^n^VIIL |gIX@^K:#Sl$fcAsserachoiii VIIIC:Ag 
kit, Asserachom IX:Ag kit (Diagnostica StagolilSD LTfTo fco 

75:43, itt^IibTUt h*Mm&&MMW IDrllxiO 'i^btll 
fcS^^X^lK ±IBilH^t LT«4'©lM)i@S!VIII (IX) m=3r<D 
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mmmmyium^miznr^m^ (%) <nm®*m 3\znk~?. stm^^st 
mmm&ixm?<Dmmm®*m4 \z^t 0 ms, 4\z^-t£?\z. m&nm-ete 
mmtotz&ik\*M.*>ntefr-?f£<D\zttisX, t hM-m^^ommmm (Nue) 

TOf,n, r«^J ©kMI^ T*gJ fcgfe#r«S«05fiiRU'^;V (Cur. 
Gene Therapy, Vol.1. 301-305, 2001) fcfcbfc. Z.<DUWtfi&1t< 

& (Nue) c6*t5«o*^n-5/Xi:J;* , bOi#^6^*. 

£©«k5fc:, *^l©fil^tt5iii:UT©hFVIII (hFIX) J&fe^ 

aMI«fcJ;0» ±S3hFVIII (hFIX) Ifi^fi^H B s A g ftf C J: * 

&:}3, ±Ibfc^«SJT'tt, hFVIII (hFIX) 
tUTpRRLsinPPTCMVFVIIIpre (pRRLsinPPTAlbFIXpre) cntcBS 
£Sn5fe©t«a<. 09*.tfS:itt r Cur. Gene Therapy, Vol. I, 301-305, 200 

&famnm&vnimT<D&MhnMt*ffl*<D^??-\zufr&ts&o izvx% 
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IK t ? * ifr&^te^Ji ^^Jo 

4. iifEXMJj&te, ftja»iflaTfc3;i£&ft*£T5*#©«iffl»2«sB«© 
9 . nf^ofSBSi i jub^sji 8 mo^-rnfr 1 ^iBttoauw^si-s?- s £ 
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SEQUENCE LISTING 

<110> Beacle Inc. 

VIB (Vlaams Interuniversi tair Instituut voor Biotechnologie) vzw 
D. Col 1 en Research Foundation vzw Onderwijs en Navorsing Campus Gas 

thuiserg K. U. Leuven 

<i2o> fatzfcmmmmn&zs*n*m^fzjfa.3cffi%i&*& 

<130> 03P08BK01 

<160> 2 

<210> 1 
<211> 1218 
<212> DNA 

<213> Hepatitis B virus 

<220> 

<221> CDS 

<222> (1).. (1218) 

<400> 1 

atg aga tct ttg ttg ate ttg gtt ttg tgt ttc ttg cca ttg get get 48 

Met Arg Ser Leu Leu He Leu Val Leu Cys Phe Leu Pro Leu Ala Ala 

15 10 15 

ttg ggt aag gtt cga caa ggc atg ggg acg aat ctt tct gtt ccc aat 96 
Leu Gly Lys Val Arg Gin Gly Met Gly Thr Asn Leu Ser Val Pro Asn 
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20 



25 



30 



cct ctg gga ttc ttt ccc gat cac cag ttg gac cct gcg ttc gga gcc 
Pro Leu Gly Phe Phe Pro Asp His Gin Leu Asp Pro Ala Phe Gly Ala 
35 40 45 

aac tea aac aat cca gat tgg gac ttc aac ccc aac aag gat caa tgg 
Asn Ser Asn Asn Pro Asp Trp Asp Phe Asn Pro Asn Lys Asp Gin Trp 
50 55 60 

cca gag gca aat cag gta gga gcg gga gca ttc ggg cca ggg ttc acc 
Pro Glu Ala Asn Gin Val Gly Ala Gly Ala Phe Gly Pro Gly Phe Thr 
65 70 75 80 

cca cca cac ggc ggt ctt ttg ggg tgg age cct cag get cag ggc ata 
Pro Pro His Gly Gly Leu Leu Gly Trp Ser Pro Gin Ala Gin Gly He 

85 90 95 

ttg aca aca gtg cca gca gca cct cct cct gcc tec acc aat egg cag 
Leu Thr Thr Val Pro Ala Ala Pro Pro Pro Ala Ser Thr Asn Arg Gin 
100 105 HO 

tea gga aga cag cct act ccc ate tct cca cct eta aga gac agt cat 
Ser Gly Arg Gin Pro Thr Pro He Ser Pro Pro Leu Arg Asp Ser His 
115 120 125 



cct cag gcc atg cag tgg aat tec aca aca ttc cac caa get ctg eta 
Pro Gin Ala Met Gin Trp Asn Ser Thr Thr Phe His Gin Ala Leu Leu 
130 135 140 
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gat ccc aga gtg agg ggc eta tat ttt cct get ggt ggc tec agt tec 

Asp Pro Arg Val Arg Gly Leu Tyr Phe Pro Ala Gly Gly Ser Ser Ser 

145 150 155 160 

gga aca gta aac cct gtt ccg act act gee tea ccc ata tct ggg gac 
Gly Thr Val Asn Pro Val Pro Thr Thr Ala Ser Pro He Ser Gly Asp 
165 170 175 

cct gca ccg aac atg gag aac aca aca tea gga ttc eta gga ccc ctg 
Pro Ala Pro Asn Met Glu Asn Thr Thr Ser Gly Phe Leu Gly Pro Leu 
180 185 190 

etc gtg tta cag gcg ggg ttt ttc ttg ttg aca aga ate etc aca ata 
Leu Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr He 
195 200 205 

cca cag agt eta gac teg tgg tgg act tct etc aat ttt eta ggg gga 
Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly 
210 215 220 

gca ccc acg tgt cct ggc caa aat teg cag tec cca ace tec aat cac 
Ala Pro Thr Cys Pro Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His 
225 230 235 240 

tea cca ace tct tgt cct cca att tgt cct ggc tat cgc tgg atg tgt 
Ser Pro Thr Ser Cys Pro Pro He Cys Pro Gly Tyr Arg Trp Met Cys 
245 250 255 
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ctg egg cgt ttt ate ata ttc etc ttc ate ctg ctg eta tgc etc ate 816 

Leu Arg Arg Phe lie He Phe Leu Phe lie Leu Leu Leu Cys Leu He 
260 265 270 

ttc ttg ttg gtt ctt ctg gac tac caa ggt atg ttg ccc gtt tgt cct 864 
Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro 
275 280 285 

eta ctt cca gga aca tea acc ace age acg ggg cca tgc aag acc tgc 912 
Leu Leu Pro Gly Thr Ser Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys 
290 295 300 

acg att cct get caa gga acc tct atg ttt ccc tct tgt tgc tgt aca 960 
Thr lie Pro Ala Gin Gly Thr Ser Met Phe Pro Ser Cys Cys Cys Thr 
305 310 315 320 

aaa cct teg gac gga aac tgc act tgt att ccc ate cca tea tec tgg 1008 
Lys Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp 
325 330 335 

get ttc gca aga ttc eta tgg gag tgg gec tea gtc cgt ttc tec tgg 1056 
Ala Phe Ala Arg Phe Leu Trp Glu Trp Ala Ser Val Arg Phe Ser Trp 
340 345 350 

etc agt tta eta gtg cca ttt gtt cag tgg ttc gta ggg ctt tec ccc 1104 
Leu Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro 
355 360 365 

act gtt tgg ctt tea gtt ata tgg atg atg tgg tat tgg ggg cca agt 1152 
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Thr Val Trp Leu Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser 

370 375 380 

ctg tac aac ate ttg agt ccc ttt tta cct eta tta cca att ttc ttt 1200 
Leu Tyr Asn He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe 
385 390 395 400 

tgt ctt tgg gta tat att 1218 
Cys Leu Trp Val Tyr He 
405 

<210> 2 
<211> 406 
<212> PRT 

<213> Hepatitis B virus 
<400> 2 

Met Arg Ser Leu Leu He Leu Val Leu Cys Phe Leu Pro Leu Ala Ala 
15 10 15 

Leu Gly Lys Val Arg Gin Gly Met Gly Thr Asn Leu Ser Val Pro Asn 
20 25 30 

Pro Leu Gly Phe Phe Pro Asp His Gin Leu Asp Pro Ala Phe Gly Ala 
35 40 45 



Asn Ser Asn Asn Pro Asp Trp Asp Phe Asn Pro Asn Lys Asp Gin Trp 
50 55 60 
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Pro Glu Ala Asn Gin Val Gly Ala Gly Ala Phe Gly Pro Gly Phe Thr 
65 70 75 80 

Pro Pro His Gly Gly Leu Leu Gly Trp Ser Pro Gin Ala Gin Gly He 
85 90 95 

Leu Thr Thr Val Pro Ala Ala Pro Pro Pro Ala Ser Thr Asn Arg Gin 
100 105 110 

Ser Gly Arg Gin Pro Thr Pro He Ser Pro Pro Leu Arg Asp Ser His 
115 120 125 

Pro Gin Ala Met Gin Trp Asn Ser Thr Thr Phe His Gin Ala Leu Leu 
130 135 140 

Asp Pro Arg Val Arg Gly Leu Tyr Phe Pro Ala Gly Gly Ser Ser Ser 
145 150 155 160 

Gly Thr Val Asn Pro Val Pro Thr Thr Ala Ser Pro He Ser Gly Asp 
165 170 175 

Pro Ala Pro Asn Met Glu Asn Thr Thr Ser Gly Phe Leu Gly Pro Leu 
180 185 190 

Leu Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg lie Leu Thr He 
195 200 205 



Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly 
210 215 220 
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Ala Pro Thr Cys Pro Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His 
225 230 235 240 

Ser Pro Thr Ser Cys Pro Pro He Cys Pro Gly Tyr Arg Trp Met Cys 
245 250 255 

Leu Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He 
260 265 270 

Phe Leu Leu Yal Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro 
275 280 285 

Leu Leu Pro Gly Thr Ser Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys 
290 295 300 

Thr He Pro Ala Gin Gly Thr Ser Met Phe Pro Ser Cys Cys Cys Thr 
305 310 315 320 

Lys Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp 
325 330 335 

Ala Phe Ala Arg Phe Leu Trp Glu Trp Ala Ser Val Arg Phe Ser Trp 
340 345 350 

Leu Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro 
355 360 365 



Thr Val Trp Leu Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser 
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370 375 380 

Leu Tyr Asn He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe 
385 390 395 400 

Cys Leu Trp Val Tyr He 
405 
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